INTRODUCTION {#sec1-1}
============

Tooth decay (TD) represents a tremendous health-affecting challenge and fiscal burden to both developed and developing countries. TD affects three aspects of daily living, namely systemic health, body weight and growth and quality of life.\[[@ref1]\] It can also lead to problems with attending to learning because of substantial school absence,\[[@ref2]\] increasing the risk of decay in the permanent teeth,\[[@ref3]\] and it accounts for the major portion of annual dental expenditures.\[[@ref4]\]

In most developing countries, the levels of TD were low until recent years but prevalence rates of TD and TD experience are now tending to increase. This is largely due to the increasing consumption of sugars and inadequate exposure to fluorides. In contrast, a decline in TD has been observed in most industrialized countries over the past 20 years or so. This pattern was the result of a number of public health measures, including effective use of fluorides, together with changing living conditions, life-styles and improved self-care practices.\[[@ref5]\]

TD is common in Iraqi children with reported prevalence of 62% in school children and risk factors contributing to TD were addressed.\[[@ref6]\] However, no studies are yet present addressing risk factors associated with deciduous TD (DTD) in Iraqi preschool children. Therefore, this work was designed to study risk factors associated with DTD in Iraqi preschool children hoping it would be beneficial to the practicing pediatricians and dentists.

MATERIALS AND METHODS {#sec1-2}
=====================

Over 6 consecutive months (1^st^ June to 31^st^ December) in 2012, a case-control study was carried out on 684 children under the age of 6 years who attended Al-Aulwyiah pediatric teaching hospital in Baghdad. The case group was 342 children with DTD who attended dental consultation out-patient clinic. The control group was 342 caries-free children who attended immunization clinic for filling immunization program. The World Health Organization caries diagnostic criteria for decayed, missing and filled teeth (DMFT) were used to evaluate TD status.\[[@ref7]\] Clinical examinations of the studied children were done under artificial light using a sharp sickle explorer, flat-surface mouth mirror, gauze, sponges and compressed air. The studied variables included the following: Gender, residence, socioeconomic status (SES), parental education level, parental smoking, tooth brushing frequency, type of feeding during infancy and the presence of any systemic disease in the child. Statistical analysis of data was performed using Chi-square. The statistical significance was set at *P* ≤ 0.05. The scientific and ethical committee at Al-Kindy College of Medicine, Baghdad University approved the study.

RESULTS {#sec1-3}
=======

The total number of studied children was 684 (case group: *n* = 342; control group: *n* = 342). The case group involved 158 (46.2%) males and 184 (53.8%) females with a male to female ratio of 1:1.2 and a mean age of 3.1 ± 2.2 years. The control group included 179 (52.3%) males and 163 (47.7%) females with a male to female ratio of 1:0.9 and a mean age of 3.6 ± 1.8 years. The mean DMFT score in the studied case group was 2.03 ± 1.39, of which decayed teeth constituted 1.93. Males had a higher mean DMFT (2.10 ± 1.08) than females (1.96 ± 1.70) but with no statistically significant difference. As you can be seen in [Table 1](#T1){ref-type="table"}, the distribution of the studied variables with their levels of statistical significance. Residence, SES, parental education level and tooth brushing frequency were dependent risk factors significantly associated with DTD. However, gender, parental smoking and pattern of feeding during infancy were not significantly associated with DTD. Four children with systemic diseases (1.2%), namely asthma and congenital heart diseases, were noticed to have DTD.

###### 

Statistical significance of various variables in the studied children
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DISCUSSION {#sec1-4}
==========

The study showed that gender was not significantly associated with DTD. However, a set of researchers have addressed that in male children, TD rates are greater than, or equal to, female rates. This gender gap might result from genetic, hormonal and cultural influences.\[[@ref8]\]

The study also revealed that residence was significantly associated with DTD (*P* \< 0.01). This could be explained by the fact that children residing in rural areas where infrastructures are deficient have less access to and utilization of dental care compared to children residing in urban areas.

SES was noticed to be significantly associated with DTD (*P* \< 0.01). This supports the notion that poverty and low SES play important roles in TD development.\[[@ref9]\] Lower income families absorb disproportionately the effect of dental diseases due to lack of education, food availability and selection and access to early preventive care. Interestingly, a Canadian study has addressed stress-related psychobiological processes that might account for the high, disproportionate rates of TD among children growing up in low SES families. The study showed that the socioeconomic partitioning of childhood TD may involve social and psychobiological pathways through which lower SES is associated with higher numbers of cariogenic bacteria and higher levels of stress-associated salivary cortisol. The study concluded that this convergence of psychosocial, infectious and stress-related biological processes appears to be implicated in the production of greater cariogenic bacterial growth and in the conferral of an increased physical vulnerability of the developing dentition.\[[@ref10]\]

Parental education level was found to be a risk factor significantly associated with DTD (*P* \< 0.01). This agrees with the observation that low parental schooling, particularly the mothers made the occurrence of both early and severe TC more likely.\[[@ref11]\] Educated parents have better health knowledge and positive attitudes toward oral health, including TD. Hence, they have children\'s sound dentition. Oral hygiene habits and dietary habits are established during preschool days and parents, particularly the mothers, can function as role models for their children.

Despite the significant association between parental smoking and early TD was identified,\[[@ref12]\] no such association was found in the current study. This might be attributed to the observation that smoking is still a prevailing health threat in Iraq that affects all social classes and different age groups.\[[@ref13]\]

There was a significantly higher statistical correlation between tooth brushing frequency and DTD (*P* \< 0.001). This augments the notion that low frequency and improper tooth brushing methods are closely associated with early TD.\[[@ref14]\] Parents' characteristics, particularly schooling level and positive attitude towards oral health and dental care were found to be associated with more favorable pattern of tooth brushing in children.\[[@ref15]\] Thus, parents need to brush the teeth of the children daily, using fluoridated children toothpaste starting the day of the appearance of the first milk tooth.

Interestingly, no significant association between pattern of feeding during infancy and DTD was noted in the present study. Breast feeding (BF) is almost universal and regarded as the normal way to feed infants and young children. Although the promotion of BF began in Iraq in1993, exclusive BF rate is still not more than 25% in Iraq.\[[@ref16]\] Accordingly, bottle and mixed feeding are still the prevailing pattern of feeding infants in Iraq. A lot of debate has been addressed considering the potential protective effect of breast milk against TD. The relationship between BF and TD development is actually complex and could be confounded by many variables, mainly infection with *Streptococcus mutans*, enamel hypoplasia, sugar intake in its different forms and social conditions represented by parents' educational level and SES. An interesting Swedish study has confirmed that maternal milk, in addition to not being cariogenic, is a protective factor against the occurrence of TD. Human milk components are able to inhibit adhesion of Streptococcus mutans to hydroxyapatite crystals *in vitro*.\[[@ref17]\] On the other hand, there is a significantly higher percentage of children developed early TD on having prolonged BF, bottle feeding, nocturnal bottle feeding containing sweet drink and milk and higher frequency of consumption of sweets.\[[@ref18]\]

Children who have systemic diseases face the burden of a certain disease distinctly greater than their healthy counterparts. Certain systemic diseases were found to be closely linked to TD such as hereditary anomalies, cerebral palsy, juvenile arthritis, developmental delay, congenital heart diseases and chronic respiratory illnesses.\[[@ref19]\] In the present study, only four patients with systemic diseases (1.2%), including asthma and congenital heart diseases were identified to have DTD. This low frequency might be attributed to the methodology employed in the study where all the studied children were selected from dental consultation and immunization outpatient clinic.

Few researches were published on risk factors associated with DTD in the preschool children in countries of Jordan,\[[@ref20]\] Lebanon\[[@ref21]\] and Turkey.\[[@ref22]\] Their addressed data looked nearly similar to that in the present study.

Because most children are exposed to general medical care but not dental care at an early age, pediatricians have the opportunity to play an important role in helping children and their families gain access to dental care through screening, referral and provision of dental preventive measures.\[[@ref23]\] Parents must actively participate in preserving dental health of their offspring. There is a need to impart them knowledge on TD and periodontal diseases, proper nutrition and the risk of TD from frequent intake of sweet drinks either alone or in addition to sweet treats, regular and proper oral hygiene and proper use of fluoride products as well as the significance of regular check-ups with a dentist. The first dental inspection of children is due at the age of 2 years.

As caries progression or reversal is determined by the balance between protective and pathological factors, comprehensive school-based oral health curricula should be given high priority not only by physicians (general, pediatricians, pediatric dentists) but also by schools faculties and even the governmental authorities. These curricula including oral health knowledge and an evidence-based approach to dental health education within a school setting were found to enable primary school teachers to play a significant part in oral health promotion for young children. They also had positive effects on oral health behavior of children and on oral health knowledge and attitudes of mothers and teachers.\[[@ref24][@ref25]\] The three conflicts Iraq has engaged over the past three decades have enormously eroded the healthcare system in Iraq and significantly affected the health of the population, including oral health. Public awareness program adopted by the Ministry of Health and school-based oral health curricula adopted by the Ministry of Education are to be shortly implemented in Iraq. Collaboratively, they are tailored by dentists, pediatricians, school faculties and various public organizations and their beneficial effects are to be evaluated.

The present study has two limitations. The data were collected from a single hospital. Moreover; the study was hospital-based. Therefore, it might not be truly representative of whole Iraqi preschool children. Large multi-center and community-based studies can better determine exact risk factors associated with DTD in Iraqi preschool children.

CONCLUSION {#sec1-5}
==========

DTD constitutes a significant health problem in Iraqi preschool children. Pediatricians and dentists could play a pivotal role in providing dental preventive and screening measures. Targeting dependent risk factors associated with DTD and improving access to oral care services are suggested. In addition, promotion of oral health programs through school curricula and addressing suitable public preventive measures are of utmost importance.
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